**Purpose:** Middle East respiratory syndrome coronavirus (MERS-CoV) is a zoonotic disease that emerged in 2012. To date, there have been over 1700 human cases reported. Camels appear to be the reservoir host, with infection sporadically spilling over to humans. However, little is known about the transmission dynamics of MERS-CoV in the reservoir population. We used the Incidence Decay and Exponential Adjustment (IDEA) model to examine the spread of MERS-CoV within a single, closed camel herd in Egypt.

**Methods & Materials:** A longitudinal study of a closed camel herd conducted from December 2014-February 2016 documented an outbreak of MERS-CoV over 8 site visits between January-May 2015. By the end of the outbreak, 96% (79/82) of all camels had been infected. Nasal swabs were tested and confirmed using the UpE and ORF1a rRT-PCR assays. We applied the 2-parameter IDEA model to cumulative incidence data to estimate R~0~ and a control parameter (d) for the within-herd transmission using a generation time of 12 days (range: 10-15 days). The best fit R~0~ and d parameters were estimated using maximum likelihood. We attempted to project the expected time course of the outbreak by iteratively fitting successive generations of data using a limited number of epidemic generations.

**Results:** The best-fit estimate for R~0~ was 2.62 (95% CI: 2.20-3.20) and for d was 0.09 (95% CI: 0.06-0.13). Parameter estimates stabilized at 5 generations, however, final outbreak size projections were underestimated until the full dataset was used (range: 38-90). Model performance was weaker when higher values of R~0~ were estimated, consistent with previous applications of the IDEA model.

**Conclusion:** Using a simple model and cumulative incidence data, our results provide a preliminary estimate of R~0~ for camel-to-camel transmission of MERS-CoV. Our findings suggest that infection within a susceptible camel herd spreads rapidly (R~0~ \> 2.5) with very little decay of the transmission dynamics (d\<0.1). These findings are consistent with a pathogen that causes mild or asymptomatic infection in the reservoir host population with little to no active intervention to prevent spread. This paper highlights the need for further epidemiological studies, which in turn will support evidence-based decisions regarding interventions aimed at reducing zoonotic transmission.
